Introduction
Natural antisense transcripts (NATs) and other long noncoding RNAs (ncRNAs) have emerged as prominent classes within the mammalian transcriptome (Carninci et al., 2005; Kapranov et al., 2007a,b) . For example, approximately 2000 pairs of senseantisense transcripts (SATs) have been identified in mouse (Kiyosawa et al., 2005) . SATs are pairs of endogenously encoded transcripts that may be produced from both strands of the DNA and are capable of forming sequences complementary to each other. By using strand-specific oligo DNA chip, Kiyosawa et al. (2005) found that the majority of the SATs are indeed expressed at various levels in variety of tissues. SATs can be derived from both protein-coding genes and non-protein-coding genes, including exonic, intronic, and intergenic regions.
SATs have been identified in various organisms across from humans to yeast, and studies performed in various organisms have suggested that SATs can participate in a broad range of regulatory events (Lapidot and Pilpel, 2006) . For example, SAT coexpressed within a cell can lead to various kinds of antisense regulation (Lavorgna et al., 2004) , such as RNA masking, RNA editing, and RNA interference (RNAi). In mammals, it is well known that some antisense RNAs are involved in epigenetic regulation of gene expression for the imprinted genes and X-linked genes on the inactive X chromosome. However, biological roles of vast numbers of unannotated SATs are largely unknown, and the functions of NATs and SATs and the mechanisms by which they regulate sense mRNAs, is under active study. Although many of the SATs found in mouse represent atypical transcripts, tend to be localized in nucleus and are not polyadenylated, some natural antisense transcripts are mRNA-like: they bear poly A+ tails and are expressed in the cytoplasm (Cheng et al., 2005) , where they may potentially interact with overlapping sense mRNAs.
Local regulation of mRNA translation in and near dendritic spines appears to be important for synaptic plasticity and cognition (Vanderklish and Edelman, 2005) . Many mRNAs have been found to be enriched in synaptic fractions (e.g., Matsumoto et al., 2007) and associated with postsynaptic densities (PSDs) (Suzuki et al., 2007) . Natural antisense transcripts were proposed to regulate long-term gene expression of the nervous system, particularly in learning and memory in the mammalian CNS (Smalheiser et al., 2001 ). Short trans-acting antisense transcripts (i.e., microRNAs) were discovered soon thereafter, and many studies have demonstrated that microRNAs are expressed within the mammalian brain where they play a role in regulating mRNA translation and stability (reviewed in Tai and Schuman, 2006; Kosik, 2006; Fiore et al., 2008) . In mouse, dendritic miR-134 represses translation of LIMK1 which regulates dendritic spine growth (Schratt et al., 2006) , and in Drosophila, mutations in a microRNA pathway component (armitage, part of the RNA Induced Silencing Complex, or RISC) block olfactory long-term memory 
